the control group, from 0.43±0.11 MPa (C0U) to 0.38±0.11 MPa (T0U). In contrast, collagenase digestion showed a significant decrease (p<0.001) from 0.45±0.21 MPa (C2U) to 0.23±0.14 MPa (T2U), and from 0.49±0.19 MPa (C10U) to 0.19±0.08 MPa (T10U). There was no significant difference in GAG content between the three groups following incubation with enzyme or buffer alone (0U = 3.56±0.92, 2U = 2.78±0.86, 10U = 2.94±0.63). DISCUSSION: This study suggests that physiological compressive stress levels of ~ 6 MPa produce compressive strains in the range of 10% to 33% at physiological loading frequencies. Though not shown, the nonlinear stress-strain response under these high compressive stresses produces a nonlinear increase in dynamic modulus with increasing strain. Enzymatic digestion has previously been shown to severely alter the functional properties of articular cartilage. For example, stromelysin or trypsin treatment causes a significant reduction in the compressive stiffness of articular cartilage [9, 10] , while glycosidase treatment (chondroitinase ABC and hyaluronidase) gives rise to a significant decrease in the dynamic shear modulus, equilibrium compressive modulus, and equilibrium tensile modulus [11, 12] . Consistent with these findings, collagenase digestion reduced EY by 49% wi th 2 U/ml and 61% with 10 U/ml relative to controls in the current study. However, unlike previous studies, this result may not be attributed to changes in proteoglycans since GAG content was not significantly altered by collagenase digestion. Interestingly, though statistically significant decreases were observed in | G*| following digestion (Fig. 1) , the decrease at 40 Hz was only 10% with 2 U/ml and 22% with 10 U/ml, relative to respective controls. This result suggests that the dynamic modulus is considerably less sensitive to collagenase digestion than the equilibrium Young's modulus. This finding is unexpected in light of the prediction that |G*| in unconfined compression is proportional to the tensile properties. Measurements of collagen content and histological analyses are ongoing and may help elucidate this finding. This study provides new insight into the physiological loading environment of articular cartilage in situ. ACKNOWLEDGEMENTS: This study was supported by the National Institutes of Health (NIAMS) AR43628, AR46532, AR46568. 
